Zinc aluminate (ZnAl 2 O 4 ) doped with rare earth metal ions has been investigated most frequently because of the unique luminescent properties resulting from its stability and high emission quantum yields. The present work is devoted to calculate the Judd-Ofelt parameters ) and , ( 6 4 2    of the trivalent europium doped in ZnAl 2 O 4 spinel, the quality factor (Q) and the branching ratio ) ( .
Introduction
Zinc aluminate doped with rare earth metal ions has been investigated most frequently because of the unique luminescent properties resulting from its stability and high emission quantum yields. Recently, rare earth metal ions activated ZnAl 2 O 4 phosphors have been studied thanks to the unique luminescent properties resulting from its stability and high emission quantum yields [1] [2] [3] [4] .
The structure of the zinc aluminate spinel ZnAl 2 O 4 is presented in the fig. 1 . Fig.1 . The structure of ZnAl 2 O 4 [3] The normal spinel ZnAl 2 O 4 belongs to the orthorhombic Fd3m space group with the unit cell parameters a = b = c = 8.0875 Å [3] [4] [5, 6] of the trivalent europium doped in ZnAl 2 O 4 spinel, the quality factor (Q) and the branching ratio ) ( .
The experimental support of our calculations is the paper [3] .
Judd-Ofelt Theory
Judd-Ofelt theory briefly describes the transition intensities for lanthanides and actinides in solids and solutions. Judd-Ofelt utility theory is that it provides a theoretical way of determining the spectral line intensity of a transition [5, 6] :
By this expression, Judd-Ofelt theory takes into account the probabilities of transition from a surface to another surface that can cause radiative life times and radiation emission branching reports. Judd-Ofelt analysis is based on more precise measurements of absorption and in particular the integral absorption cross section than the wavelength for a large variety of surfaces. Using the integral absorption cross section can be found so-called line strength, S m , from the relationship:
where:
-J is total angular momentum of the initial energy state, found the notation 2S+1 L J .
is the absorption cross section as a function of wavelength.
Integral absorption cross section is known as wavelength bandsum. Average wavelength,  can be found at the beginning of the absorption cross section data:
Judd-Ofelt analysis minimizes the squared difference between S m and the S ED with  t adjustable parameters. Basically Judd-Ofelt theory is used to determine a set of phenomenological parameters  λ (λ = 2, 4, 6), by fitting the experimental data on absorption, eq. (2), or emission measurements, in a minimum amount of square differences, with Judd-Ofelt expression (1).
The Judd-Ofelt parameters for rare-earth ion-host combination are determined by fitting the observed oscillator strength from equation: 
Once Judd-Ofelt parameters are determined they can be used to calculate transition probabilities, A(J, J ') for all excited states with the equation: 
Results and discussion
Using the emission spectra represented in the Fig. 2, Judd-Ofelt (J-O) spinel.
The Judd-Ofelt parameters (Ω 2 , Ω 4 and Ω 6 ) for rare-earth ions are determined by fitting the observed oscillator strength.
The intensity parameters (Ω), the quality ratio (Q), the branching ratio ) ( and the transition probabilities (A) were successfully calculated based upon the experimental emission spectrum and the Judd-Ofelt theory.
